




Muroran Institute of Technology Aerospace






Muroran Institute of Technology 
Aerospace Plane Research Center 































































?????? ? ??? ?? 
 
? ? ? ? 
[????] 
??????????????????? – ??????................................................................ 1 
??????????? ? ??? ?? 
????????????????????????? – ????............................................... 10 
?????????? ? ??? ?? 
JAXA???????????????????????????? – ???? ........................... 13 
?????????? ? ??? ?? 
??????????????????? – ??????.............................................................. 22 
?????????? ? ??? ? ? 
[??????] 
??????????????????????? ? ?????? .................................................... 28 
?????????? ???? ? ??? ?? 
[??????] 
????????????????????? – ?????? .............................................................. 31 
?????????? ??? ? ?? ??? 
????????????????????? – ?????? ............................................................ 34 
??????????? ? ??? ? ? 
?????????????????????? .............................................................................. 43 
????????????? ? ??? ?? 
?????????????????? – ?????? ................................................................. 47 
?????????? ??? ? ?? ??? 
[??????] 
???????? — ??????????????? ................................................................... 50 
?????? ? ??? ?? 
iii 
 
????????? —? ??????????????? ........................................................................ 55 
?????????? ???? ? ??? ?? 
????????? —? ?????????????????? ..................................................... 56 
?????? ? ??? ?? 
????????? —? ??????????????????????????? .......................... 57 




?????? ? ??? ?? 
???????????????????? —? ?????????????????????????
........................................................................................................................................................... 61 
?????????? ???? ? ??? ?? 
??????????? ASI???? —? ???????????????????................................ 65 
?????????? ??? ? ?? ??? 
 
???? ............................................................................................................................................. 68 






























?????2006 ?????? 2 ?????????????????????????K2006
???M2006?????Closed Coupled Canard? Area Rule?????????????????
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?? [m] 3.28 (0.350) 3.28 (0.350) 3.12 (0.545) 3.22 (0.443) 
?? [m] 2.80 (0.284) 1.90 (0.219) 1.61 (0.282) 2.20 (0.303) 
???????????? [m] 0.83 (0.104) 0.83 (0.104) 0.52 (0.080) 0.66 (0.091) 
?????? [m] 0.65 (0.065) 0.73 (0.071) 0.79 (0.139) 0.98 (0.135) 
??? [m2] 1.55 (0.014) 1.26 (0.013) 0.96 (0.029) 1.64 (0.031) 
??????? [deg.] 30 56 66, 61 53.1 
???????? 5.06 2.87 2.71 2.95 
? (? )?????????? 
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(3) ????? 3?O??????????? 
???????????? O ??????????? 4 ?????????? 1 ???[6]?
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CM Low sweepback comfiguration
          M=0.3
          M=0.7
          M=0.9
          M=1.1
         
High sweepback configuration
          M=0.7
          M=0.9
          M=1.1
          M=1.3













          M=0.3
          M=0.7
          M=0.9
          M=1.1
         
High sweepback formation
          M=0.7
          M=0.9
          M=1.1










Low sweepback configuration       High sweepback configuration
                                 (?=30deg.)                                       (?=56deg.) 
    fix, 0deg.                                   fix, 0deg.















   canard 0[deg.]
 M=0.7(KL)
 













   canard 0[deg.]
 M=0.7(KH)
 
   canard+5[deg.]
 M=0.7(KH)
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           M=1.1
 
High sweepback configuration
           M=0.7
           M=0.9
           M=1.1
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[2] Digital DATCOM, Public Domain Aeronautical Software (PDAS) CD-ROM, www.pdas.com. 
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???? 4?? 
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4 ???? 
4.1. ??? A 
? 6? 9G??????? A?????????????????????????????






? ?? ?? ??????????????????????
4.2. ??? B 
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??? 3.6 kg/sec???? 3.3?????????? ref.2????????????????????




??????? 1.9 ? 1.73 ?????????????????????????????????
?????????????????? 4)? 
3 ??????????? 
????????????????????????????? Fine Turbo ?????????
????Fig.2? 3?????????????????????????????????????
?????????????????????????????????????????????




??????????? 3.4 kg/sec???????????????? 
 
Fig.1 ??????????????? ? ? Fig.2 ??????????????? 
?????????? ? ? ? ? ? ? ? ? ?  ????? 
 
Fig.3???????????????? ? ? Fig.4 ??????????? 
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?? Sophia Precision?? 
? J850? Turbojet Engine 
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? ? ? ? ????? 
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? ? ? ? ??????????? 
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? ? ? ? ?????? 
? ? ? ? ??????? 
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????? PC ?2 
??????? 
? ? ? ? KEYEN 
?????? 
? ? ? ? ?????? ?????????? LMA-A-200N 
?????? 
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              VC-020C-102???????????0?2000?m 
              1009AAA 
              1009BBB 
              VM-5K-531501-111-111-111-0/5G0 (??????????) 
              1901CAG 
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? 3??????????????????? 5101× ? 6101× ? 7101× ? 7105× ? 8101× [N/m]





















































































































































































[2] ??????????????????????????R&D ????Vol.30 No.1?(1995)? 
[3] ?????????????????????????(2001) ?pp320-329? 
[4] ???p10? 
[5] ??????????????????JIPM ????????(1991) ?pp169-172? 
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? ??????????Endothermic Fuel, EF???????????????????????
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???, MJ/kg (MJ/L) 118.1 (8.3) 49.9 (21.0) 43.3 (34.6) 43.9 (36.0) 
???     
?????K 1000 1000 1000 922 
???? - - Dh?2 TC?3 
??????, MJ/kg (MJ/L) 0.0 (0.0) 0.0 (0.0) 2.19 (1.75) 0.72 (0.59) 
 ??????, MJ/kg (MJ/L) 15.1 (1.06) 3.40 (1.43) 2.36 (1.89) 2.00 (1.64) 
 ????, MJ/kg (MJ/L) 15.1 (1.06) 3.40 (1.43) 4.55 (3.64) 2.72 (2.23) 







?1? MCH = Methylcyclohexane. 
?2? Dh = dehydrogenation. 





























































???????????????? NIST-JANAF Thermochemical Tables[9], [10], NIST 
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Fig.2? n-C7H16 ????????????????? 
?????????????????????Fig.2 ?? n-C7H16????????????????
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? ? ? NPO??? ???????????????(HASTIC) 
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Measurement of Bucket load
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